Abstract. We use Greither's recent results on Brumer's Conjecture to prove Rubin's integral version of Stark's Conjecture, up to a power of 2, for an infinite class of CM extensions of totally real number fields, called "nice extensions". As a consequence, we show that the Brumer-Stark Conjecture is true for "nice extensions", up to a power of 2.
INTRODUCTION
In [12] , Rubin formulates an integral version of Stark's general conjecture (see the Main Conjecture in [15] ), in the case of abelian L-functions of arbitrary order of vanishing at s = 0. The Brumer-Stark Conjecture can be viewed as a particular case of Rubin's statement, restricted to L-functions of order of vanishing 1 at s = 0. Brumer's Conjecture is a less precise (and therefore weaker) version of the Brumer-Stark Conjecture. It roughly states that, for an abelian extension K/k of number fields, of Galois group G, the associated Stickelberger ideal is contained in the Z[G]-annihilator of the ideal-class group A K of K. Brumer's Conjecture is an attempt to extend the classical theorem of Stickelberger, dealing with abelian extensions of Q, to abelian extensions of general base fields.
Although its function field analogue has been settled for quite some time (see [15, Chapitre V] and [6] ), Brumer's Conjecture is far from being proved in the number field case. In [5] , Greither uses techniques introduced by Wiles in [16] to settle a strong form of Brumer's Conjecture, up to a power of 2, for a special class of CM extensions of totally real fields, which he calls "nice extensions".
In this paper, we use Greither's results to prove Rubin's Conjecture, up to a power of 2, for "nice extensions". By restricting this result to L-functions of order of vanishing 1 at s = 0, we prove that the Brumer-Stark Conjecture is true, up to a power of 2, for "nice extensions".
Further results of Greither [4] have recently helped us settle the 2-part of and therefore give a proof for the full conjecture of Rubin for the particular case of "nice extensions" K/Q, where K is an imaginary abelian field of odd prime power conductor. These results will be treated in detail in [11] .
The paper is organized as follows. In §1, we introduce the notations and give several general definitions. In §2, we state Rubin's Conjecture and study some of its functoriality properties. In §3, we state the conjectures of Brumer and BrumerStark and provide links between these statements and Rubin's Conjecture. In §4, we prove Rubin's Conjecture, up to a power of 2, for general "nice extensions" (see Theorem 4.2.3). As a consequence, we prove the Brumer-Stark Conjecture, up to a power of 2, for general "nice extensions" (see Corollary 4.2.4).
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PRELIMINARY CONSIDERATIONS AND NOTATIONS
Throughout this paper, K/k will denote a a finite, abelian extension of number fields, of Galois group G = G(K/k). We will denote by µ K the group of roots of unity in K. w K and A(K/k) are the order and respectively the Z [G]-annihilator of µ K . A K denotes the ideal-class group of K.
For a prime w of K, we write K w for the completion of K at w, and | · | w : K w −→ R + ∪ {0} for the w-absolute value, normalized so that
Here Nw denotes the cardinality of the residue field K(w) at w. For a prime v in k, which does not ramify in K/k, σ v denotes its Frobenius automorphism in G. Let G be the set of complex valued, irreducible characters of G. For every χ ∈ G, let e χ = 1/|G| σ∈G χ(σ) · σ −1 be the corresponding idempotent in the group-ring
Now, let us assume that S is a finite set of primes in k, containing at least all the primes which ramify in K/k and all the infinite primes. Let S K be the set of primes in K, sitting above primes in S. Then O S will denote the ring of S K -integers in K, U S is the group of S K -units in K (i.e U S := O × S ), and A S is the ideal-class group of O S . If T is an auxiliary, nonempty, finite set of primes in k, disjoint from S, we will denote by U S,T the subgroup of finite index in U S , consisting of elements congruent to 1 modulo every prime in T K . A S,T denotes the quotient of the group of fractional O S -ideals of K by the subgroup of principal O S -ideals which have a generator congruent to 1 modulo every prime in T K . We have the following exact sequence of Z [G]-modules (see §1.1 in [12] ).
Here, j(x) := (x mod w; w ∈ T K ), for all x ∈ U S , and ξ((x w ; w ∈ T K )) is the idealclass of f O S in A S,T , for some f ∈ K × satisfying the equality j(f ) = (
is holomorphic everywhere except for s = 1, where it has a pole of order 1. For Re(s) > 1, one has a product expansion
, which is uniformly convergent on compact sets. For a set T as above, if one multiplies
is holomorphic everywhere, for all χ ∈ G. It is also very important to notice that, for any given χ, since δ T (0, χ) = 0, the orders of vanishing at s = 0 of L K/k,S (s, χ) and L K/k,S,T (s, χ) are the same. For fixed K/k, S and T as above, and for every χ ∈ G, let r χ,S be the (common) order of vanishing of L K/k,S (s, χ) and L K/k,S,T (s, χ) at s = 0. As Tate shows in Chapitre 0 of [15] ,
The S-Stickelberger and respectively (S, T )-Stickelberger functions are defined by
We think of Θ K/k,S (respectively Θ K/k,S,T ) as a complex meromorphic (respectively holomorphic) function, holomorphic at s = 0 and taking values in C [G]. The value Θ K/k,S (0) satisfies the following most remarkable integrality property, proved independently by Deligne-Ribet [3] and Barsky-Cassou-Nogues [1] .
The next corollary explains why one prefers working with the (S, T )-modified instead of the S-modified L-functions and it also provides a motivation for the hypotheses in Rubin's Conjecture (see §2 below). 
Proof. Clearly, δ T (0) · x ∈ U S,T , for all x ∈ U S and, in particular, for all x ∈ µ K . Under the assumption U S,T ∩ µ K = {1}, this implies that δ T (0) ∈ A(K/k). The desired result now follows from Theorem 1.1.
RUBIN'S CONJECTURE
Let K/k, S and T be as in §1, and let r ≥ 0 be an integer. Let us assume that the set of data (K/k, S, T, r) satisfies the following extended set of hypotheses:
S contains all the infinite primes of k. S contains all the primes which ramify in K/k. S contains at least r primes which split completely in K/k. |S| ≥ r + 1.
Under hypotheses (H), (2) above implies that, for any χ ∈ G, we have r χ,S ≥ r, and therefore Θ (r)
If r ≥ 1, let us choose an r-tuple V = (v 1 , . . . , v r ) of r distinct primes in S which split completely in K/k, and fix W = (w 1 , . . . , w r ), where w i is a prime in K lying above v i , for any 1
and then extending to C ∧ r G U S,T by C-linearity. If r = 0, one defines R W to be the identity endomorphism of
such that, for every u 1 , . . . , u r ∈ CU S,T , one has
In order to simplify notations, in the equality above, and often throughout this paper, we write the internal operation on CU S,T additively rather than multiplicatively.
In [12] , Rubin states the following conjecture, extended to the case of global fields of arbitrary characteristic in [7] .
Conjecture B(K/k, S, T, r) (Rubin). Let us assume that the data (K/k, S, T, r) satisfies hypotheses (H). Then, for any choice of V and W , there exists a unique
Let us note that, under the hypotheses above, there always exists a unique element ε S,T,W in (C ∧ r G U S,T ) r,S , satisfying the above regulator condition (see Remark 1 above, and notice that Θ
In particular, the uniqueness in conjecture B is automatic.
Remark 3. It is not difficult to show that, given (K/k, S, T, r), if conjecture B(K/k, S, T, r) is true for a choice of V and W then it is true for any other choice. In fact, one can show that if one has "too much freedom" in choosing V (in the sense that S contains at least r + 1 primes which split completely in K/k), then B(K/k, S, T, r) is trivially true in virtue of the S-class number formula. (See [12] , §3.1 for a proof of conjecture B in this case.) Also, once V is chosen, the element ε S,T,W depends in a very simple way of the choice of W . For these reasons, we will suppress V and W from our future notations and denote ε S,T,W simply ε S,T . In what follows, if R is a subring of Q, we denote by RB(K/k, S, T, r) the statement obtained if one replaces Λ S,T by RΛ S,T := R ⊗ Z Λ S,T in Rubin's Conjecture, for the set of data (K/k, S, T, r). In this paper, R will typically be either
Remark 5. The uniqueness property emphasized in Remark 2 above shows that, for a given set of data (K/k, S, T, r), satisfying hypotheses (H), one has the following equivalences.
′ be two finite set of primes in k, containing all the infinite primes as well as the primes which ramify in K/k. Let T be a finite, nonempty set of primes in k, such that S ′ ∩ T = ∅. Then, A S ′ /S,T denotes the subgroup of A S,T generated by the set of ideal-classes associated to primes in K sitting above primes in S ′ .
One obviously has an exact sequence of Z [G]-modules
Throughout this paper, if R denotes a Noetherian ring and M a finitely generated R-module, then Fitt R (M ) denotes the first Fitting ideal of M . For definition and properties of Fitting ideals needed for our purposes, the reader can consult [7] , §1.4. The next proposition shows how Rubin's Conjectures depends on S, T , and r. Proposition 2.3. Let p be a prime number, and assume that the set of data (K/k, S, T, r) satisfies hypotheses (H). Then, the following hold true.
(i) If S ⊆ S ′ and (K/k, S ′ , T, r) satisfies hypotheses (H), then
(iii) Under the assumptions and notations of (ii), let ε S,T be the unique element
(iv) Let S 0 be a finite set of primes in k, containing all the infinite primes as well as those which ramify in
Proof. For the proofs of (i), (ii), (iii) see §5.1 in [12] . Please note that Rubin denotes A S ′ /S,T by A S,S ′ . For the proof of (v), see [9] , Proposition 5.3.1 .
We will now prove (iv). Let Σ := S ′ ∪ S ′′ and σ := card(Σ \ S 0 ). Then, the set of data (K/k, Σ, T, σ) satisfies hypotheses (H). The equality
These equalities, combined with (ii) and (iii), shows that
which concludes the proof of (iv).
Corollary 2.4. Let S 0 be a finite set of primes in k, containing all the infinite primes as well as those which ramify in K/k. Let S = S 0 ∪ {v 1 , . . . , v r }, with v 1 , . . . , v r distinct, not in S 0 , and completely split in K/k. Let T be a finite set of primes in k, such that (K/k, S, T, r) satisfies hypotheses (H). Then
Proof. Tchebotarev's density theorem allows us to pick v r+1 , . . . , v r ′ , mutually distinct primes in k, which are completely split in K/k, do not belong to S, and, if
THE CONJECTURES OF BRUMER AND BRUMER-STARK. LINKS TO RUBIN'S CONJECTURE
Although the conjectures we are about to state can be formulated for global fields of arbitrary characteristic, we will restrict ourselves to the number field case. A more detailed discussion of these conjectures can be found in [15] and [14] . As in the previous sections, K/k is an abelian extension of number fields, of Galois group G. Let S 0 be a finite set of primes in K/k, containing the infinite primes, as well as those which ramify in K/k.
Conjecture Br(K/k, S 0 ) (Brumer). Under the above assumptions, one has an inclusion of
As the reader will realize right away, this conjecture aims at generalizing the classical theorem of Stickelberger (which is precisely the statement above, for K/k = Q(ζ n )/Q) to general abelian extensions of number fields. The left-hand side of the inclusion above is the S 0 -Stickelberger ideal associated to K/k. Remark 1. For every subring R of Q, we denote by RBr(K/k, S 0 ) the statement
Obviously, one has the following equivalences
In what follows, if S is a finite set of primes in k, containing S 0 , we denote by u the image of u ∈ U S via the canonical (non-injective) group morphism U S −→ QU S . Also, if M is a subgroup of U S , we denote by M the image of M via this morphism. Obviously, one has a canonical group isomorphism
Definition 3.1. For any S as above, let
. For any finite set T of primes in k, T ∩ S = ∅, let δ T := v∈T δ v . Obviously, δ T = δ T (0), where δ T (s) is the complex-holomorphic function defined in §1. A proof of the following lemma can be found in [15] , Chap. IV, §1. Lemma 3.2. Fix a set S as above. Then A(K/k) is generated as a Z [G]-module by its subset {δ T | T ∈ T S }, where T S = {T | T finite set of primes in k, T ∩ S = ∅, U S,T ∩ µ K = {1}} . Lemma 3.3. Let S be as above, and let u ∈ U S . Then, u ∈ U ab K/k,S if and only if one of the following equivalent conditions is satisfied I. There exists {u α | α ∈ A(K/k)} ⊆ U S , such that
II. For all T ∈ T S , there are elements u T ∈ U S,T , such that
III. There exists a finite subset T of T S , such that {δ T | T ∈ T } generates A(K/k) over Z [G] and there are elements u T ∈ U S,T , such that
Proof. For a proof, see [15] , Chapitre IV.
We are now ready to state an equivalent form of the Conjecture of Brumer-Stark.
Conjecture BrSt(K/k, S 0 ) (Brumer-Stark). Assume that K/k and S 0 are as above. Let w be a prime in K, not in (S 0 ) K , sitting above a prime v in K, which splits completely in K/k. Let S v := S 0 ∪ {v}. Then, there exists a unique u w ∈ { U ab K/k,Sv } 0,S0 , such that
Remark 2. For a prime number p, we denote by Z (p) BrSt(K/k, S 0 ) the statement in Conjecture BrSt(K/k, S 0 ), restricted to primes w, whose ideal-class w has order a power of p in A K . Obviously, one has an equivalence
In light of this, it is sensible to denote by Z[1/2]BrSt(K/k, S 0 ) the statement in Conjecture BrSt(K/k, S 0 ), restricted to primes w, whose ideal-class w has odd order in A K . The analogue of the second equivalence in Remark 1 above obviously holds true in this case as well.
The following results provide the link between Rubin's Conjecture and the Conjecture of Brumer-Stark (see [12] , §2.2 as well).
Proposition 3.4. Let K/k and S 0 be as above. Then, the following are equivalent.
(1) Conjecture B(K/k, S v = S 0 ∪ {v}, T, 1) holds true, for all primes v in k which do not belong to S 0 and split completely in K/k, and all sets T ∈ T Sv . (2) Conjecture BrSt(K/k, S 0 ) holds true.
Proof. First, let us assume that (1) holds true. Let w and v be as in the statement of BrSt(K/k, S 0 ). Lemma 3.2 allows us to write w K = T ∈T a T ·δ T , where a T ∈ Z [G] and the sum is taken with respect to a finite subset T of T Sv , such that {δ T | T ∈ T } generates A(K/k) over Z [G]. Equality (2) implies right away that M 0,S0 = M 1,Sv , for all Z [G]-modules M . Since B(K/k, S v , T, 1) is true, we can find unique elements ε Sv,T ∈ (U Sv,T ) 0,S0 , such that
The definition of R {w} shows that the equalities above are equivalent to the following equalities of fractional O K -ideals.
Now, let us consider the element u ∈ {U Sv } 0,S0 , defined by
Equalities (4) clearly imply the following equality of fractional O K -ideals.
We also claim that u w ∈ U ab K/k,Sv 0,S0
. Indeed, we have
However, u 
This shows that B(K/k, S v = S 0 ∪ {v}, T, 1) holds true. Remark 3. (see [15] , Chapitre IV, as well) Let us notice that BrSt(K/k, S 0 ) is a strengthening of Br(K/k, S 0 ). Indeed, let us assume that BrSt(K/k, S 0 ) is true. Let w be an element in A K . Tchebotarev's density theorem allows us to take a prime w in K, sitting above v in k, such that v splits completely in K/k, v is not in S 0 , and w = w in A K . Let T ∈ T Sv . Proposition 3.4 shows that B(K/k, S v , T, 1) holds true. As the arguments in the second part of Proposition 3.4 show, this implies that there exists ε Sv,T ∈ (U Sv,T ) 0,S0 , such that
CONJECTURE Z[1/2]B(K/k, S, T, r) FOR "NICE" EXTENSIONS
The goal of this section is to prove Rubin's Conjecture, up to a power of 2 (i.e. statement Z[1/2]B(K/k, S, T, r)), for a special class of abelian extensions introduced by Greither in [5] and called "nice" extensions.
"Nice" extensions. Greither's Theorem.
In what follows, we restrict ourselves to abelian extensions K/k of Galois group G, where k is a totally real and K is a CM number field. As usual, K + denotes the maximal totally real subfield of K. Obviously, k ⊆ K + . Since K is CM, Gal(K/K + ) is of order two, generated by the (unique) automorphism j of K induced by the complex conjugation on C. A character χ ∈ G is called odd (respectively even) if χ(j) = −1 (respectively χ(j) = +1.) We will denote by K cl the Galois closure of K over Q. It is easy to check that K cl is also a CM -field. The following definitions are due to Greither.
Definition 4.1.1. Let p be a finite prime in k of residual characteristic p. Then, p is called critical for K/k, if one of the following conditions is satisfied.
Definition 4.1.2. Under the above notations and assumptions, the extension K/k is called "nice", if the following conditions are simultaneously satisfied.
(1) For all critical primes p in k, the decomposition group
where µ K ⊗ Z (p) is (canonically) identified with the group of p-power roots of unity in K.
We remind the reader that a Z [G]-module M is called G-cohomologically trivial if H i (H, M ) = 0, for all subgroups H of G and all i ∈ Z. (Here, H i (H, * ) denote the Tate-cohomology functors associated to H.) In [9] , §5.4, we introduce the class of admissible Galois extensions of global fields K/k, characterized by the fact that µ K is Gal(K/k)-cohomologically trivial. Also, following [9] , for a rational prime p, Lemma 4.1.3. Let K/k be a Galois extension of number fields, of Galois group G, and let p be a prime number.
(1) If p is odd, then K/k is p-admissible if and only if
(2) K/k is 2-admissible if and only if
is not a (totally) real field .
An immediate consequence of this Lemma is the following. (1) For all critical primes p in k, the decomposition group
Remark 1. (a)
Clearly, all abelian extensions of type K/Q, where K is an imaginary number field of prime power conductor ℓ n , are nice. In particular, extensions of type Q(ζ ℓ n )/Q, with ℓ prime, are nice. Indeed, in these cases, since K cl = K, the only critical prime is ℓ. Since G ℓ = G, condition (1) in Definition 4.1.2 above is clearly satisfied. Condition (2) is trivially satisfied for Q(ζ ℓ n )/Q. Let us now check condition (2) for K a general (imaginary) subfield of Q (ζ ℓ n ). The only nontrivial case is checking ℓ-admissibility, for ℓ = 2 and µ K ⊗ Z (ℓ) = {1}. But in this case K is a subfield of Q(ζ ℓ n ), containing Q(ζ ℓ ). Therefore, K = Q (ζ ℓ m ), with 1 ≤ m ≤ n, and K is clearly ℓ-admissible.
(b) We leave it as an exercise for the interested reader to check the following.
(1) If k totally real and ℓ is a prime number, such that ℓ is not ramified in k/Q, then k(ζ ℓ n )/k is nice, for all n ≥ 1.
(2) Let k be a Galois extension of Q of odd degree. Let a be an ideal in O k , stable under the action of Gal(k/Q). Let Supp(a) denote the set of residual characteristics of all the primes dividing a. Let k (a) denote the maximal abelian extension of k, of conductor dividing a, and of degree coprime to 2 ′ p, where the product is taken over all primes p in Supp(a). Then, k(a)( − ′ p)/k is nice.
We will now introduce additional notations, which will remain valid for the rest of this paper. Please note that the notations which follow differ from those in [4] or [5] .
. By abuse of notation, let
be the natural projections. If M is an R-module, let
Let H be the subgroup of G generated by j. If an R-module N happens to be H-cohomologically trivial, then one clearly has equalities
For this reason, the equalities above hold true for N = R, N = R (p) , and N = M ⊗ Z (p) , where M is an arbitrary R-module and p is an odd prime.
For an R-module M , since
endowed with natural R − -module and respectively R (p),− -module structures. Also, if p is an odd prime, one has a direct sum decomposition
This decomposition, combined with elementary properties of Fitting ideals, gives
Moreover, since Fitting ideals commute with extensions of scalars (see [)], one has (8)
Remark 2. (a) Let p be an odd prime and P the p-Sylow subgroup of G. Let us write G = P × ∆, where ∆ is a subgroup of G, with p ∤ |∆|. Let ∆/ ∼ be the set of equivalence classes of complex-valued characters of ∆, with respect to the usual equivalence relation of characters, given by χ ∼ χ ′ , if there exists σ ∈ Gal(Q/Q),
denote the semi-local principal ideal domain obtained by adjoining to Z (p) the values (of an arbitrary representative of the character-class) of χ. One has the well-known direct sum decomposition
With respect to the decomposition above, one obviously has
Let us denote by S 00 the set consisting precisely of all the infinite primes in k and all the finite primes in k which ramify in K/k. The main result of [5] (Theorems 4.10 and 4.11) is the following strong form of Z[1/2]Br(K/k, S 0 ), for all finite sets S 0 of primes in k, containing S 00 . Theorem 4.1.9 (Greither) . If K/k is a nice extension, then
for all odd primes p.
Remark 3. Let us first note that, indeed, the statement above implies conjecture
, for all finite sets S 0 of primes in k, containing S 00 . In order to see this, let us fix such an S 0 and an odd prime p. Then,
, where the product is taken over primes v in S 00 \ S 0 . Therefore, if we apply π −1 to the equality in Theorem 4.1.9 and use (8), we obtain
However, if we combine the last inclusion with Remark 2(b) above, we obtain
This indeed shows that Z (p) Br(K/k, S 0 ) is true, for all p and S 0 as above. Therefore,
4.2. The proof of Z[1/2]B(K/k, S, T, r). As a consequence of Theorem 4.1.9, we will first prove the following.
Proposition 4.2.1. Let p be an odd prime, S 0 a finite set of primes in k, containing S 00 , and T a finite set of primes in k, such that S 0 ∩T = ∅ and U S0,T ∩µ K = {1}. Then, the following holds true.
Proof. We will return to the notations of Corollary 4.1.7. We remind the reader that Θ S0,T (0) = δ T · Θ S0 (0), where δ T is defined in §3 (see the paragraph following definition 3.1) and is obviously a non-zerodivisor in R. Please note that, since δ T ∈ A(K/k) (see the proof of Corollary 3.2) and a p is a non-zerodivisor
p (which a priori only makes sense in Q [G]) is in fact a non-zerodivisor in R (p) . The first inclusion in (9) above, combined with equality (7), implies that
Now, by definition Θ S0,T (0) ∈ R (p) 0,S0 (i.e. e χ · Θ S0,T (0) = 0, for all characters
These facts, combined with (10), show that, in fact we have
Now, let us note that, since for all characters χ ∈ G, such that χ(j) = +1, we have r χ,S0 > 0 (see Remark 2(b)), Remark 2(a) implies that R (p) 0,S0 ⊆ R − (p) . Therefore, if we take into account (7), we have
The last equality, combined with (11), gives
In order to complete the proof of Proposition 4.2.1, we need to make a remark and prove a lemma, which are valid in a quite general setting.
Remark 1.
Assume that K/k is an arbitrary abelian extension of global fields, of Galois group G. Let T be a finite, nonempty set of finite primes in k, unramified in K/k, such that there are no roots of unity in K, congruent to 1 modulo all the primes in T K . Let ∆ T := w∈TK K(w) × , and view µ K as a Z [G]-submodule of ∆ T , via (the injective) morphism
given by ξ(ζ) = (ζ mod w) w∈TK , for all ζ ∈ µ K . Let p be a prime number and assume that µ K ⊗ Z (p) is G-cohomologically trivial. Then, the R (p) -cyclicity of µ K ⊗ Z (p) and Corollary 4.1.7(1) (whose proof only uses the G-cohomological triviality of µ K ⊗ Z (p) ), imply that Fitt 
Proof of Lemma 4.2.2. First, as remarked in [9] , §5.3, we have Z [G]-isomorphisms
where for each v in T , one picks an arbitrary w in T K , sitting above v. Since δ v is a non-zerodivisor of Z [G], the isomorphisms above imply on one hand that ∆ T and therefore ∆ T ⊗ Z (p) are G-cohomologically trivial, and on the other hand that
We have a short exact sequence of R (p) -modules
Since two terms of this sequence are G-cohomologically trivial, so is the third. Therefore, Lemma 4.9 in [5] (see part b) of the proof), implies that we have an equality
Now, we multiply the last equality by A(K/k) ⊗ Z (p) −1 (or, equivalently, by
, and obtain
This concludes the proof of Lemma 4.1.2. Now, we return to the Proof of Proposition 4.2.1. The definition of A S0 implies that we have a surjective R (p) -morphism
This yields the following inclusion of Fitting ideals (see [7] , §1.4).
On the other hand, since µ K ∩ U S0,T = {1}, (1) in §1 gives the following exact sequence of R (p) -modules
This, combined with the behaviour of Fitting ideals in short exact sequences (see [7] , §1.4) and Lemma 4.2.2, yields the following inclusion of R (p) -ideals.
We now combine (12), (13) , and (14) to obtain Θ S0,T (0) ∈ R (p) 0,S0 · Fitt R (p) A S0,T ⊗ Z (p) , which concludes the proof of Proposition 4.2.1.
We are now ready to state and prove the main theorem of §4.
